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O gas diluido de bosons com
interagéo de curto alcance
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Resumo da aula passada
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Resumo da aula passada

Em termos do comprimento de espalhamento a:
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Transformacao de Bogoliubov
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Resumo da aula passada

Energia do estado fundamental: b;;\oﬁ = O

Ey 2 4 2
N7 ﬂ-na - E Ek — €k — 2)\ ( 7T”I?,CL)

mk?
k;«éO

27Tna 128 [/ na3 1/2
1+
m 15 T

OE
%

B 2rh?a

Pressdo: Pp(1'=0)=— n

m

N, T=0

Hg= Eot ?‘Eﬁ Lo,




Excitacoes

\ ~ NG '
o= Eat 2 Exl,b, My — EpECTRZD °
F A 0,122 ...
b ) S 71 °)
Mp

( \
éArs NA0 - (NTERASENTE  DE 'BosoLYvBomg™

rr
(EXC|TA—CC‘_5F_‘» Ch\ADAS ok bﬁ)

1 —\
ENERe A DE UNA Exc\TAEC A2 Eg = \]6 '\‘4%6,

SgE k<« Z.m"‘\‘?\w r 37—*4)\94
— \L?
me:\iﬂl‘- Jo < |22 k:(f‘“azM fe

- 7
AS EXC \TACSES DE BAVYAS ENERGAS | 2z 2\ 2w

SR 9 FONONS [Sonn. ESSE RESULTAGO VA4
As M PA Apzammﬁp'/?o DE [2ogdLI\véoV,



2 —



Espectro de excitacdes do “He, obtido por espalhamento de neutrons
comparado a algumas abordagens teoricas
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Energia interna e calor especifico
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Deplecao do condensado
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Fracao do condensado do “He

12

10 % ~ —&— Exp't, Current
d ~ —8— Exp't, Sosnick et al
& PIMC, Ceperley et al
<&  GFMC, K/WP

v DMC, Moroni et al

SR
=O
4 -
2 -
&
0 - —2-$
0 1 2 Te 3 4
Temperature (K)

H. R. Glyde, R. T. Azuah, and W. G. Stirling, Phys. Rev. B 62, 14337 (2000)



Deplecao do condensado em D<3
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Condensacao de Bose-Einstein de dtomos de 8/Rb resfriados (E. A. Cornell, C. E. Wieman, 1995)
Cornell, Wieman e W. Ketterle receberam o prémio Nobel em 2001 por suas observacoes
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Vortices num condensado de BE

Fig. 1. Observation of
vortex lattices. The
examples shown con-
tain  approximately
(A) 16, (B) 32, (C) 80,
and (D) 130 vortices.
The vortices have
“crystallized” in a tri-
angular pattern. The
diameter of the cloud
in (D) was 1 mm after
ballistic ~ expansion,
which represents a
maghnification of 20.
Slight asymmetries in the density distribution were due to absorption of the optical pumping light.

J. R. Abo-Shaer et al., Science 292, 476 (2001)



